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(57) ABSTRACT 

The present invention relates to a process for the regioselec 
tive synthesis of 1-alkyl-3-halo-alkylpyrazole-4-carboxylic 
acid derivatives by cyclization of 2,3-disubstituted acrylic 
acid derivatives with hydrazines in the presence of carbonyl 
compounds. 
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PROCESS FOR THE REGIOSELECTIVE 
PREPARATION OF 

1-ALKYL-3-HALOALKYLPYRAZOLE-4- 
ARBOXYLIC ACID DERVATIVES 

0001. The present invention relates to a process for the 
regioselective synthesis of 1-alkyl-3-halo-alkylpyrazole-4- 
carboxylic acid derivatives by cyclization of 2,3-disubstituted 
acrylic acid derivatives with hydrazines in the presence of 
carbonyl compounds. 
0002 2-Dihaloacyl-3-dialkylaminoacrylic esters of the 
formula II (Y=COOAlk, Z—O) are useful intet mediates for 
the preparation of dihalomethyl-substituted pyrazolylcar 
boxylic acid derivatives which can be used as precursors of 
fungicidally active compounds (cf. WO 03/070705). 
0003 Pyrazolecarboxylic acid derivatives are usually pre 
pared by reacting acrylic acid derivatives having two leaving 
groups (Z and A) with hydrazines. 
0004. The reaction with the monoalkylhydrazines gives 
mainly 1-alkylpyrazoles. However, the cyclization is fre 
quently not regioselective. As a consequence, depending on 
the Substrate and the reaction conditions, the unwanted 
5-alkylpyrazoles are formed in amounts between 10 and 80% 
(see Scheme 1). 

Scheme 1 
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0005. The synthesis of 1-alkylpyrazolecarboxylic acid 
derivatives by alkylation of pyrazole derivatives unsubsti 
tuted in the 1-position frequently also proceeds with forma 
tion of both regioisomers (see Scheme 2). 

Scheme 2 
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0006 An alternative route of preparing fluorohaloalky 
lpyrazolecarboxylic acids is the cyclization of for example, 
4,4-dichloro-2-(dimethylamino)methylidene-3-oxobu 
tanoate with alkyl-hydrazines followed by a halogen 
exchange. 
0007 WO 2005/042468 discloses a process for preparing 
2-dihaloacyl-3-aminoacrylic esters by reacting acid halides 
with dialkylaminoacrylic esters, followed by their cyclization 
with alkylhydrazines. 
0008. The European patent application No. 071 17232.4, 
hitherto unpublished, describes a process for preparing HCl 
free 2-dihaloacyl-3-aminoacrylic esters by reacting acid fluo 
rides with dialkyl-aminoacrylic acid derivatives. The process 
can be carried out in the absence of a base, as a result of which 
the removal of halide salts is not required. 
0009 WO 2008/022777 describes a process for preparing 
3-dihalomethylpyrazole-4-carboxylic acid derivatives by 
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reacting C.C.-fluoroamines in the presence of Lewis acids 
with acrylic acid derivatives, followed by their reaction with 
alkylhydrazines. 
(0010 WO 2006/090778 discloses a process for preparing 
1-methyl-3-difluoromethylpyrazole-carboxylic esters by 
cyclization of 2-alkoxymethylenefluoroacylacetate with 
methylhydrazine in the presence of water and a base. The 
reaction was carried out in the presence of NaOH or KOH 
although under these strongly alkaline conditions there is also 
partial hydrolysis of the COOEt group of the pyrazole ring. 
0011. However, the processes above-described all have 
the disadvantage that the cyclization, even at low tempera 
tures, proceeds only with unsatisfactory regioselectivity. 
0012. In view of the prior art described above, it is an 
object of the present invention to provide a process which 
does not have the disadvantages mentioned above, thus pro 
viding regioselective access to 1-alkyl-3-haloalkylpyrazole 
4-carboxylic acid derivatives. 
0013 The object described above was achieved by a pro 
cess for preparing 1-alkyl-3-haloalkyl-pyrazole-4-carboxylic 
acid derivatives of the formula (I) 

(I) 

in which 
I0014) R' is selected from the group consisting of C 

alkyl, Css-cycloalkyl, C2-12-alkenyl, C2-12-alkynyl, Cos 
aryl, Co-arylalkyl and C7o-alkylaryl groups, each of 
which may be substituted by one or more groups selected 
from the group consisting of —R', —X. —OR', SR', 
—NR', SiR', -COOR', -(C=O)R', CN and 
—CONR', where R' is hydrogen or a C2-alkyl group; 

I0015 R is selected from C-C-alkyl groups which may 
be substituted by one, two or three halogen atoms selected 
from the group consisting of F. Cland Bror by a CF group; 

0016 Y is selected from the group consisting of (C=O) 
OR, CN and (C=O)NR'R', where R, R and R inde 
pendently of one another are selected from the group con 
sisting of hydrogen, C2-alkyl, Css-cycloalkyl, C2-12 
alkenyl, C2-12-alkynyl, Cos-aryl, C7-19-aryl-alkyl and 
Cz--alkylaryl groups, each of which may be substituted 
by one or more groups selected from the group consisting 
of R', X, -OR', SR', NR', -SiR', -COOR', 
—(C=O)R', CN and – CONR', where R' is hydrogen 
or a C2-alkyl group; 
0017 or where R and R together with the nitrogen 
atom to which they are attached may form a 5- or 
6-membered ring; 

comprising the reaction of a 2-acylated acrylic acid derivative 
of the formula (II), 

(II) 
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in which 

I0018 Z' and Zindependently of one another are selected 
from the group consisting of O and S. 

0019 R is selected from the group consisting of C 
alkyl, Css-cycloalkyl, C2-12-alkenyl, C2-12-alkynyl, Cos 
aryl, C.--arylalkyl and C7 -alkylaryl groups, each of 
which may be substituted by one or more groups selected 
from the group consisting of —R', —X. —OR. - SR". 
- NR', -SiR', -COOR', -(C=O)R', CN and 
—CONR', where R' is hydrogen or a C2-alkyl group; 

0020 with an N-alkylhydrazine of the formula (III) 

(III) 
HN-HN 

V 
R; 

0021 in the presence of a compound of the formula (IV) 

(IV) 
R7 

)=M. 
R8 

0022 in which 
0023) R, R independently of one another are selected 
from the group consisting of H, C-alkyl, Cs-cy 
cloalkyl, C2-12-alkenyl, C2-12-alkynyl, Cos-aryl, C7-19 
arylalkyland C7-o-alkylaryl groups, each of which may be 
Substituted by one more groups selected from the group 
consisting of—R', X. —OR', SR', NR', SiR's 
- COOR', -(C=O)R', CN and CONR", where R' is 
hydrogen or a C-12-alkyl group; and 

0024 M is selected from the group consisting of O, S, Se, 
NH, NR' and OR', where R' has the meanings defined 
above. 

0025 Surprisingly, under the conditions according to the 
invention, the 1-alkyl-3-haloalkyl-pyrazole-4-carboxylic 
acid derivatives of the formula (I) can be prepared with good 
yields, regioselectivities and in high purity, the process 
according to the invention, represented in Scheme 3, thus 
overcoming the disadvantages mentioned above of the prepa 
ration processes described in the prior art. 

Scheme 3 

R5 
Y 

R2 -- )=M + H2N-NH -- 
V 

R4 RI 

Feb. 3, 2011 

GENERAL DEFINITIONS 

0026. In the context of the present invention, the term 
halogens (X) comprises, unless defined otherwise, elements 
selected from the group consisting of fluorine, chlorine, bro 
mine and iodine, where fluorine, chlorine and bromine are 
used with preference and fluorine and chlorine with particular 
preference. 
0027 Optionally substituted groups may be mono- or 
polysubstituted, where in the case of polysubstitution the 
substituents may be identical or different. 
0028. Alkyl groups substituted by one or more halogen 
atoms (—X) are, for example, selected from the group con 
sisting of trifluoromethyl(CF), difluoromethyl(CHF), 
CFCH, CICH, CFCC1. 
0029. In the context of the present invention, unless 
defined otherwise, alkyl groups are straight-chain or 
branched hydrocarbon groups which may optionally have 
one, two or more heteroatoms selected from the group con 
sisting of O, N, P and S. Moreover, the alkyl groups according 
to the invention may optionally be substituted by further 
groups selected from the group consisting of —R', halogen 
(—X), alkoxy ( OR"), thioether or mercapto (—SR"), amino 
(—NR'), silyl (—SiR's), carboxyl ( COOR), cyano 
(—CN), acyl (—(C=O)R') and amide ( CONR") groups, 
where R' is hydrogen or a C2-alkyl group, preferably a 
Co-alkyl group, particularly preferably a C-s-alkyl group, 
which may have one or more heteroatoms selected from the 
group consisting of N, O, P and S. 
0030. In the context of the present invention, cycloalkyl 
groups are, unless defined otherwise, monocyclic Saturated 
hydrocarbon groups having 3 to 8 carbon ring members, 
which groups may optionally contain one, two or more het 
eroatoms selected from the group consisting of O, N, Pand S. 
Moreover, the cycloalkyl groups according to the invention 
may optionally be substituted by further groups selected from 
the group consisting of R', halogen ( X), alkoxy (-OR), 
thioether or mercapto (- SR"), amino-( NR'), silyl 
(—SiR's), carboxyl ( COOR"), cyano (—CN), acyl 
(—(C=O)R) and amide ( CONR) groups, where R' is 
hydrogen or a C2-alkyl group, preferably a Co-alkyl 
group, particularly preferably a C-s-alkyl group, which may 
contain one or more heteroatoms selected from the group 
consisting of N, O, P and S. 
0031 Specifically, this definition comprises, for example, 
the meanings cyclopropyl, cyclobutyl, cyclopenty1 and cyclo 
hexyl. 
0032. The definition C-C2-alkyl comprises the largest 
range defined herein for an alkyl group. Specifically, this 
definition comprises, for example, the meanings methyl, 
ethyl, n-, isopropyl. n-, iso-, sec- and t-butyl, n-pentyl, 
n-hexyl, 1,3-dimethylbutyl, 3.3-dimethylbutyl, n-heptyl, 
n-nonyl, n-decyl. n-undecyl, n-dodecyl. 
0033. In the context of the present invention, alkenyl 
groups are, unless defined otherwise, straight-chain or 
branched hydrocarbon groups which contain at least one 
single unsaturation (double bond) and may optionally have 
one, two or more single or double unsaturations or one, two or 
more heteroatoms selected from the group consisting of O. N. 
P and S. Moreover, the alkenyl groups according to the inven 
tion may optionally be substituted by further groups selected 
from the group consisting of —R', halogen ( X), alkoxy 
(—OR"), thioether or mercapto ( SR"), amino ( NR'), 
silyl ( SiR's), carboxyl ( COOR"), cyano (—CN), acyl 
(—(C=O)R') and amide ( CONR') groups, where R is 
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hydrogen or a C2-alkyl group, preferably a Co-alkyl 
group, particularly preferably a C-s-alkyl group, which may 
contain one or more heteroatoms selected from the group 
consisting of N, O, P and S. 
0034. The definition C-C2-alkenyl comprises the largest 
range defined herein for an alkenyl group. Specifically, this 
definition comprises, for example, the meanings vinyl; allyl 
(2-propenyl), isopropenyl (1-methylethenyl); but-1-enyl(cro 
tyl), but-2-enyl, but-3-enyl; hex-1-enyl, hex-2-enyl, hex-3- 
enyl, hex-4-enyl, hex-5-enyl; hept-1-enyl, hept-2-enyl, hept 
3-enyl, hept-4-enyl, hept-5-enyl, hept-6-enyl; oct-1-enyl, oct 
2-enyl, oct-3-enyl, oct-4-enyl, oct-5-enyl, oct-6-enyl, oct-7- 
enyl; non-1-enyl, non-2-enyl, non-3-enyl, non-4-enyl, non-5- 
enyl, non-6-enyl, non-7-enyl, non-8-enyl; dec-1-enyl, dec-2- 
enyl, dec-3-enyl, dec-4-enyl, dec-5-enyl, dec-6-enyl, dec-7- 
enyl, dec-8-enyl, dec-9-enyl; undec-1-enyl, undec-2-enyl, 
undec-3-enyl, undec-4-enyl, undec-5-enyl, undec-6-enyl, 
undec-7-enyl, undec-8-enyl, undec-9-enyl, undec-10-enyl: 
dodec-1-enyl, dodec-2-enyl, dodec-3-enyl, dodec-4-enyl, 
dodec-5-enyl, dodec-6-enyl, dodec-7-enyl, dodec-8-enyl, 
dodec-9-enyl, dodec-10-enyl, dodec-11-enyl; buta-1,3-di 
enyl, penta-1,3-dienyl. 
0035. In the context of the present invention, cycloalkenyl 
groups are, unless defined otherwise, monocyclic nonaro 
matic hydrocarbon groups having 3 to 8 carbon ring members 
and at least one double bond, which groups may optionally 
contain one, two or more heteroatoms selected from the group 
consisting of O, N, P and S. Moreover, the cycloalkenyl 
groups according to the invention may optionally be substi 
tuted by further groups selected from the group consisting of 
—R', halogen (—X), alkoxy (-OR), thioether or mercapto 
(—SR"), amino ( NR'), silyl (—SiR'), carboxyl 
( COOR"), cyano ( CN), acyl (—(C=O)R’) and amide 
(—CONR) groups, where R is hydrogen or a C2-alkyl 
group, preferably a Co-alkyl group, particularly preferably 
a C-s-alkyl group, which may contain one or more heteroa 
toms selected from the group consisting of N, O, P and S. 
0036 Specifically, this definition comprises, for example, 
the meanings cyclopenten-1-yl, cyclohexen-1-yl, cyclo 
hepta-1,3-dien-1-yl. 
0037. In the context of the present invention, alkynyl 
groups are, unless defined otherwise, Straight-chain, 
branched or cyclic hydrocarbon groups which contain at least 
one double unsaturation (triple bond) and may optionally 
have one, two or more single or double unsaturations or one, 
two or more heteroatoms selected from the group consisting 
of O, N, P and S. Moreover, the alkynyl groups according to 
the invention may optionally be substituted by further groups 
selected from the group consisting of —R', halogen ( X), 
alkoxy (—OR"), thioether or mercapto (- SR"), amino 
( NR'), silyl ( SiR's), carboxyl ( COOR), cyano 
(—CN), acyl (—(C=O)R') and amide ( CONR") groups, 
where R is hydrogen or a straight-chain, branched or cyclic 
C2-alkyl group which may contain one or more heteroat 
oms selected from the group consisting of N, O, P and S. 
0038. The definition C-C2-alkynyl comprises the largest 
range defined herein for an alkynyl group. Specifically, this 
definition comprises, for example, the meanings ethynyl 
(acetylenyl); prop-1-inyl and prop-2-inyl. 
0039. In the context of the present invention, aryl groups 
are, unless defined otherwise, aromatic hydrocarbon groups 
which may contain one, two or more heteroatoms selected 
from the group consisting of O, N, P and S and which may 
optionally be substituted by further groups selected from the 
group consisting of —R', halogen ( X), alkoxy (-OR), 
thioether or mercapto (- SR"), amino ( NR), silyl 
(—SiR's), carboxyl ( COOR), cyano (—CN), acyl 
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(—(C=O)R') and amide ( CONR') groups, where R is 
hydrogen or a C2-alkyl group, preferably a Co-alkyl 
group, particularly preferably a C-s-alkyl group, which may 
contain one or more heteroatoms, selected from the group 
consisting of N, O, P and S. 
0040. The definition Css-aryl comprises the largest 
range defined hereinforan aryl groups having 5 to 18 skeleton 
atoms, where the carbon atoms may be replaced by heteroa 
toms. Specifically, this definition comprises, for example, the 
meanings cyclopentadienyl, phenyl, cyclohepta-trienyl, 
cyclooctatetraenyl, naphthyl and anthracenyl: 2-furyl, 3-fu 
ryl, 2-thienyl, 3-thienyl, 2-pyrrolyl, 3-pyrrolyl, 3-isoxazolyl, 
4-isoxazolyl, 5-isoxazolyl, 3-isothiazolyl, 4-isothiazolyl, 
5-isothiazolyl, 3-pyrazolyl, 4-pyrazolyl, 5-pyrazolyl, 2-ox 
azolyl, 4-oxazolyl, 5-oxazolyl 2-thiazolyl, 4-thiazolyl, 
5-thiazolyl, 2-imidazolyl, 4-imidazolyl, 1,2,4-oxadiazol-3- 
yl, 1,2,4-oxadiazol-5-yl, 1,2,4-thiadiazol-3-yl, 1,2,4-thiadia 
Zol-5-yl, 1,2,4-triazol-3-yl, 1,3,4-oxadiazol-2-yl, 1,3,4-thia 
diazol-2-yl and 1,3,4-triazol-2-yl: 1-pyrrolyl, 1-pyrazolyl, 
1,2,4-triazol-1-yl, 1-imidazolyl, 1,2,3-triazol-1-yl, 1,3,4-tria 
Zol-1-yl: 3-pyridazinyl, 4-pyridazinyl, 2-pyrimidinyl, 4-pyri 
midinyl, 5-pyrimidinyl, 2-pyrazinyl, 1.3.5-triazin-2-yl and 
1,2,4-triazin-3-yl. 
0041. In the context of the present invention, arylalkyl 
groups (aralkyl groups) are, unless defined otherwise, alkyl 
groups which are Substituted by aryl groups, which may have 
a C-s-alkylene chain and which may be substituted in the aryl 
skeleton or the alkylene chain by one or more heteroatoms 
selected from the group consisting of O, N, P and S and 
optionally by further groups selected from the group consist 
ing of —R', halogen-(—X), alkoxy ( -OR), thioether or 
mercapto (—SR"), amino ( NR'), silyl ( SiR's), carboxyl 
( COOR"), cyano ( CN), acyl (—(C=O)R’) and amide 
(—CONR) groups, where R is hydrogen or a C2-alkyl 
group, preferably a Co-alkyl group, particularly preferably 
a C-s-alkyl group, which may contain one or more heteroa 
toms selected from the group consisting of N, O, P and S. 
0042. The definition C-o-aralkyl group comprises the 
largest range defined herein for an arylalkyl group having a 
total of 7 to 19 atoms in the skeleton and the alkylene chain. 
Specifically, this definition comprises, for example, the 
meanings benzyl and phenylethyl. 
0043. In the context of the present invention, alkylaryl 
groups (alkaryl groups) are, unless defined otherwise, aryl 
groups which are substituted by alkyl groups, which may 
have a C-s-alkylene chain and which may be substituted in 
the aryl skeleton or the alkylene chain by one or more het 
eroatoms selected from the groups consisting of O. N. Pand 
S and optionally by further groups selected from the group 
consisting of —R', halogen ( X), alkoxy (-OR), thioether 
or mercapto (- SR"), amino ( NR'), silyl (—SiR's), car 
boxyl ( COOR), cyano (—CN), acyl (—(C=O)R’) and 
amide (-CONR) groups, where R is hydrogen or a C 
alkyl group, preferably a Co-alkyl group, particularly pref 
erably a C-s-alkyl group, which may contain one or more 
heteroatoms selected from the group consisting of N, O, P and 
S 

0044) The definition Co-alkylaryl group comprises the 
largest range defined herein for an alkylaryl group having a 
total of 7 to 19 atoms in the skeleton and the alkylene chain. 
Specifically, this definition comprises, for example, the 
meanings tolyl, 2.3-, 2,4-, 2.5-, 2,6-, 3,4- or 3,5-dimethylphe 
nyl. 
0045. The alkyl, alkenyl, alkynyl, aryl, alkaryland aralkyl 
groups may furthermore contain one or more heteroatoms 
which unless defined otherwise—are selected from the 
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group consisting of N, O, P and S. Here, the heteroatoms 
replace the carbon atoms specified. 
0046. If appropriate, the compounds according to the 
invention can be present as mixtures of various possible iso 
meric forms, in particular of stereoisomers, such as, for 
example, E and Z, threo and erythro and also optical isomers, 
and, if appropriate, also of tautomers. What is disclosed and 
claimed are both the E and the Z isomers, and also the threo 
and erythro isomers and the optical isomers, any mixtures of 
these isomers, and also the possible tautomeric forms. 
0047. The 1-alkyl-3-haloalkylpyrazole-4-carboxylic acid 
derivatives obtainable by the process according to the inven 
tion are compounds of the formula (I) 

(I) 

0048. According to the invention, the radicals in formula 
(I) have the meanings below: 
0049 is selected from the group consisting of C2-alkyl, 
Cs-cycloalkyl, C-2-alkenyl, C-2-alkynyl, Ces-aryl, 
C-o-arylalkyl and C-o-alkylaryl groups, each of which 
may be substituted by one or more groups selected from the 
group consisting of —R', —X. —OR', —SR', -NR', 
—SiR', -COOR', -(C=O)R', —CN and – CONR, 
where R is hydrogen or a C2-alkyl group: 

0050 R is selected from C-C-alkyl groups which may 
be substituted by one, two or three halogenatoms selected 
from the group consisting of F, Cland Bror by a CF group; 

0051 Y is selected from the group consisting of (C=O) 
OR, CN and (C=O)NR'R', where R, R and R inde 
pendently of one another are selected from the group con 
sisting of C2-alkyl, Cs-cycloalkyl, C-2-alkenyl, 
C2-12-alkynyl, Cs-s-aryl, C7-19-arylalkyl and C7-19-alky 
laryl groups, each of which may be substituted by one or 
more groups selected from the group consisting of —R', 

X, OR', SR', NR', SiR', COOR', 
—(C=O)R', CN and – CONR', where R' is hydrogen 
or a C2-alkyl group; 
0052 or where R and R together with the nitrogen 
atom to which they are attached may form a 5- or 
6-membered ring. 

0053. In a preferred embodiment of the present invention, 
the radicals in formula (I) have the meanings below: 
I0054) R' is selected from the group consisting of methyl, 

ethyl, n-propyl and isopropyl. 
I0055 R is selected from the group consisting of chlorom 

ethyl, bromomethyl, dichloromethyl, trichloromethyl, 
fluoromethyl, difluoromethyl, trifluoromethyl, chlorofluo 
romethyl, dichlorofluoromethyl, chlorodifluoromethyl, 
1-chloroethyl, 1-bromoethyl, 1-fluoro-ethyl 2-fluoroet 
hyl, 2,2-difluoroethyl, 2.2.2-trifluoroethyl, 2-chloro-2- 
fluoroethyl, 2-chloro-2-difluoroethyl, 2.2-dichloro-2-fluo 
roethyl, 2.2.2-trichloroethyl, pentafluoroethyl and 1,1,1- 
trifluoroprop-2-yl: 1.2.2.2-tetrafluoroethyl, 

0056 Y is selected from the group consisting of (C=O) 
OR, CN and (C=O)NR'R, where R, R and R inde 
pendently of one another are selected from the group con 
sisting of methyl, ethyl, n-propyl and isopropyl. 

0057. In a particularly preferred embodiment of the 
present invention, the radicals in formula (I) have the mean 
ings below: 
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0058) R' is methyl, 
I0059 R is selected from the group consisting of trifluo 
romethyl and difluoromethyl, 

0060 Y is selected from the group consisting of (C=O) 
OR, where R is methyl or ethyl. 

0061 The process according to the invention is preferably 
carried out in a temperature range of from -20°C. to +150° 
C., particularly preferably attemperatures of from -10°C. to 
700 C. 
0062. The process according to the invention is generally 
carried out under atmospheric pressure. However, alterna 
tively, it is also possible to operate under reduced pressure to 
remove the highly volatile dialkylamines. 
0063. The reaction time is not critical and may, depending 
on the batch size and the temperature, be chosen from a range 
of between a few minutes and a number of hours. 
0064. When carrying out the process according to the 
invention, 1 mol of the acrylic acid derivative of the formula 
(II) is reacted with from 0.5 mol to 3 mol, preferably from 0.5 
mol to 1.5 mol, particularly preferably with an equimolar 
amount, of the hydrazine of the formula (III) and with from 
0.5 mol to 50 mol, preferably from 0.5 mol to 20 mol, par 
ticularly preferably with from 1 to 2 mol of the compound of 
the formula (IV). 
0065 Preferably, the hydrazine of the formula (III), dis 
Solved in the solvent, is initially charged together with com 
pound of the formula (IV), and the acrylic acid derivative of 
the formula (II) is added. However, it is also possible to 
reverse the order. Ideally, the reaction is carried out directly in 
an excess of the compound of the formula (IV), for example 
in acetone or pinacolone. Prior to the isolation of the product, 
the acid is added to the reaction mixture. Suitable acids are 
selected from the group consisting of HCl, HSO4. 
CFCOOH, CFSOH, CHCOOH: particular preference is 
given to HCl and HSO. 
0066. In the context of the present invention, preference is 
given to using 2-acylated acrylic acid derivatives of the for 
mula (II) selected from the group consisting of ethyl 
(2-ethoxymethylene)-4,4-difluoromethylacetoacetate, ethyl 
(2-ethoxymethylene)-4,4,4-trifluoromethylacetoacetate, 
ethyl-(2-ethoxymethylene)-4,4,4-trifluoromethylacetoni 
trile. 
0067. In the context of the present invention, the 
monoalkylhydrazines of the formula (III) are preferably 
selected from the group consisting of monomethylhydrazine, 
monoethylhydrazine, monopropylhydrazine and phenylhy 
drazine. 
0068. In the context of the present invention, the com 
pounds of the formula (IV) are preferably carbonyl com 
pounds; particularly preferably, they are selected from the 
group consisting of acetone, pinacolone, benzaldehyde, ben 
Zophenone, cyclohexanone, methyl ethyl ketone; very par 
ticular preference is given to acetone, pinacolone and benzal 
dehyde. 
0069. A further advantage of the process according to the 
invention is the fact that, to prepare the pyrazoles of the 
formula I, it is possible to use aqueous methylhydrazine solu 
tions and the explosive concentrated methylhydrazine, which 
is also used as rocket fuel, is not necessarily required. 
0070 The reaction can be carried out in the absence of a 
solvent or in a solvent. The reaction is preferably carried out 
in a solvent. Suitable solvents are, for example, selected from 
the group consisting of aliphatic and aromatic hydrocarbons, 
Such as, for example, water, alcohols (methanol, ethanol, 
isopropanol), n-hexane, benzene or toluene, which may be 
substituted by fluorine and chlorine atoms, such as methylene 
chloride, dichloroethane, fluorobenzene, chlorobenzene or 
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dichlorobenzene, ethers, such as, for example, diethyl ether, 
diphenyl ether, methyl tert-butyl ether, isopropyl ethyl ether, 
dioxane, diglym, dimethylglycol, dimethoxyethane (DME) 
or THF; nitriles, such as methylnitrile, butylnitrile or phe 
nylnitrile; amides, such as dimethylformamide (DMF) or 
N-methylpyrrolidone (NMP), or mixtures of such solvents, 
with acetonitrile, dichloromethane, THF, DME and ethyl 
acetate, acetone, water, ethanol being particularly preferred. 
0071. After the reaction has ended, for example, the sol 
vents are removed and the product is isolated by filtration or 
initially extracted with water, the organic phase is separated 
off and the solvent is removed by distillation. 
0072 The process according to the invention is illustrated 
in more detail by the examples below. However, the examples 
are not to be interpreted as limiting. 

PREPARATION EXAMPLES 

Example 1 

Ethyl 3-(difluoromethyl)-1-methyl-1H-pyrazole-4- 
carboxylate 

0073 
F O 

N \ \- 

0074 100 ml of acetone and 12g of methylhydrazine were 
admixed at 10° C. and the mixture was stirred for 1 h at RT. 
0075 5.8 g (25 mmol) of ethyl 2-(ethoxymethylidene)-4, 
4-difluoro-3-oxobutanoate were added and the mixture was 
stirred at RT for 3 h, and 1 ml of 10% strength HCl was then 
added. GC showed only one isomer. The mixture was con 
centrated and the product was washed with cold water. Yield 
48.3 g (94%). 
0.076 F-NMR (CDC1): 8-117.2 (d) ppm. 
10077. H-NMR (CDC1): 8=1.35 (t, 3H); 3.96 (s, 3H): 
4.31 (kw, 2H); 7.10 (t, 1H), 8.15 (s, 1H) ppm. 

Example 2 

Ethyl 3-(chlorofluoromethyl)-1-methyl-1H-pyrazole 
4-carboxylate 

0078 
C O 

N \ \- 

0079. In a departure from Example 1.2-(ethoxymeth 
ylidene)-4-chloro-4,4-difluoro-3-oxobutanoate was used. 
0080 F-NMR (CDC1): 8-133.8 (d. J=47.5) ppm. 

1. Process for preparing 1-alkyl-3-haloalkylpyrazole-4- 
carboxylic acid derivatives of the formula (I) 
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(I) 

in which: 
R" is selected from the group consisting of C2-alkyl, 

Cs-cycloalkyl, C-2-alkenyl, C2-alkynyl, Ces-aryl, 
Cz-o-aryl alkyl and C7-o-alkylaryl groups, each of 
which may be substituted by one or more groups 
Selected from the group consisting of R', —X. —OR', 

and – CONR", where R' is hydrogen or a C-alkyl 
group; 

R’ is selected from C-C-alkyl groups which may be sub 
stituted by one, two or three halogen atoms selected 
from the group consisting of F, C1 and Br or by a CF 
group; 

Y is selected from the group consisting of (C=O)OR, CN 
and (C=O)NR'R', where R. Rand Rindependently 
of one another are selected from the group consisting of 
hydrogen, C2-alkyl, Css-cycloalkyl, C2-12-alkenyl, 
C2-12-alkynyl, Co-s-aryl, C7-19-arylalkyl and C7-19-alky 
laryl groups, each of which may be substituted by one or 
more groups selected from the group consisting of R', 

X, OR', SR', NR', SiR's COOR', 
—(C=O)R', CN and CONR", where R' is hydro 
gen or a C2-alkyl group; or where RandR together 
with the nitrogen atom to which they are attached may 
form a 5- or 6-membered ring: 

comprising the reaction of a 2-acylated acrylic acid deriva 
tive of the formula (II), 

(II) 

in which: 
Z" and Z independently of one another are selected 

from the group consisting of O and S. 
R is selected from the group consisting of C2-alkyl, 

Cs-s-cycloalkyl, C-2-alkenyl, C2-12-alkynyl, Cos 
aryl, C7-19-arylalkyl and C7-19-alkylaryl groups, each 
of which may be substituted by one or more groups 
selected from the group consisting of —R', —X, 
—OR', SR', NR', -SiR', -COOR', 
—(C=O)R', CN and – CONR', where R is 
hydrogen or a C2-alkyl group: 

R° and Y have the meanings described above; 
with an N-alkylhydrazine of the formula (III) 

(III) 

in which: 
R" has the meaning described above: 
in the presence of a compound of the formula (IV) 
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(IV) 
R7 

)=m, 
R8 

in which: 

R. Rindependently of one another are selected from 
the group consisting of H, C-2-alkyl, Css-cy 
cloalkyl, C-1s-aryl, C7-19-arylalkyl or C7-19-alky 
laryl radicals; 

M is selected from the group consisting of O, S, Se, NH, 
NH' and OR', where R' has the meanings defined 
above. 

2. Process according to claim 1, characterized in that the 
2-acylated acrylic acid derivative of the formula (II) is 
selected from the group consisting of ethyl (2-ethoxymethyl 
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ene)-4,4-difluoromethylacetoacetate, ethyl-(2-ethoxymeth 
ylene)-4,4,4-trifluoromethylacetoacetate, and ethyl-(2- 
ethoxymethylene)-4,4,4-trifluoromethylacetonitrile. 

3. Process according to claim 1, characterized in that the 
N-alkylhydrazine of the formula (III) is selected from the 
group consisting of monomethylhydrazine, monoethylhydra 
Zine, and phenylhydrazine. 

4. Process according to claim 1, characterized in that the 
compound of the formula (IV) is selected from the group 
consisting of acetone, pinacolone, benzaldehyde, and ben 
Zophenone. 

5. Process according to claim 1, characterized in that the 
acrylic acid derivative of the formula (II) used is ethyl 
(2-ethoxymethylene)-4,4-difluoromethylacetoacetate, the 
hydrazine of the formula (III) used is methylhydrazine and 
the compound of the formula (IV) used is acetone. 

c c c c c 


